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(57) Abstract: 




PURPOSE: A forming method of diffusion barrier for 
semiconductor device is provided to prevent the 
formation of the titanium fluoride by eliminating Ti 
coupled to F in subsequent process, and to prevent 
the contamination of a wafer by performing in-situ all 
processes. 

CONSTITUTION: The present invention discloses a 
forming method of diffusion barrier for semiconductor 
device comprising: (a) a step depositing a Ti layer on a 
contact hole: (b) a step performing the nitridation of 
the Ti layer by using N2 plasma; and (c) a step 
depositing TiN on all surface of the resultant by 
sputtering. The (a)~(c) steps are performed in same 
chamber. 
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B ggo b> £ ^j gxlOil Afg£]£: ^^§^§1 S^SFfe gtBOII 32^, SSOil EfOIEf^ 

§i e^am, a±(N 2 ) Ba-^on ois8km aoia&ssi see aaaaie og, n seoii ^meh 

§Jo^ ElOIEIs L r 0|M£f0|£M g3»8lte DfSM SSSJte ^§°^ SO. SE» ^61, S ^gg 

^ HfSM SblOilAH ^iOIGHM CH 3 IS 011 in#6fX| ^S6ri= 31 ^§2S &CK 

S S0II B^, ^^g§0ilAH M±2f aeTV ^ 8lfc Q0I&&0I SI ^ SOI EfOIEfs »S£F0IE2| § 
£M SE^SS ^ XI & 4- &8 in 2} Oh L| dK ^81, ?|2| S§1 H^Ef §bl U Oil AH 2JA|^(in- 

situ) gJ*ioS ^|H^o^ Mi 3| 01 m 2| 2S1 SCHS s*S 4- g§E B£oH HQ. 



E2b 



SMI A/ 



£&°i gs 

£ is s iraoii eg a ^§^§§ sas^i oie» lasof 3i«sa*s»» e^^°^ EA(B 

BE£0|Q. 

£ 2a LH XI £ 2c ^ g W90II nfdf ^§^§1 ISSffe 5f§M £AI» £!^?]2] B££0IQ. 



z=ts£i &Mim gs 



mssi 



msoi ^ait: ji£ % j sot si wEHJim 
s ggg y E « §xjo| xn£«>goii mm &£*n 9x1011 Aigs^ mv^^mm gssfe 

a a 011 201 a. 

^£^i saoiife s^om m^mo\ aieis mmmoi s»goi aia. oiae- 

s^e Afoioii^ ^ s '2j sfd- o\mm ^xisfe i[^§^i°i £gjoi geai- 

^si, bexi 9» si ns^aoii ma onsaeig a^i a^a erni bhui (aspect ratioja 

o^l SiaCK 0ISH& e^blS ^j^OIIAHb ^SL^2J ^IH El § (sputter ing)&S Oil 2J 6H AH ^ Ef 
^ El^^Cstep coverage) 01 SJ| a^Oh fi^M^M S«6f}|| £JH^ f sieoil^ £1011 £AI» bf2f 
0ISS SB^Oh PI6fS«K Ionized Plasma Vapor Deposit lon)9fl> AF§6 r I2 SIQ. 

^XH CHI Oil ^bh^jo^ A r g£]^ ^^^^^ g^(ohmic) 0l¥^l Ef 01 Ef h (Ti ) 2J- 

§^§2SAI ElOIEfs UOI^afO|£°|(TiN)0| Af§£|H ^xil Ojj^^^oj ggH3 gg^AH §^ 

ei(w)« »«5i9S»fHoii siafoi e^mi2 210. aa.oi^s^aoii 21 e §^0121 wp 6 £f siH 4 2j 

^^^f^B Afggf g§!aB2S 0l¥Oi XI CHI , 01 OH §^&i g^AI M^B m±(F)Dt ^6fOj mttS 
AhOI CHI BUB B0IEH3j» BttStSSW m&mZl EfOIEf^ S^df0|£(TiF x )S m&5W\ £IOi 
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Sgjo| ojojoi £|H SICK 

oiae ane^i mmo\ , Efoia^oi §^ ^schi ^iHEia»ei2£ eioiei^ uoim^oie 

8 S*f6* ^Oll 3^§£fxH£|(Rappid Thermal Ni tr idat ion)8 6* Q§, g^HiM g*f6fe gjaoi A|g 

sin sack ^, ^^mmzi&ou ?mm°\ si-^chi ah sue EioiEmoi d\b2\ ^di^Bf mmmw 

EfOIEIfe ^d|A^OIH(TiSi x )^ £JH, ElOIEfs UOIMSFOIEsm &»»oSM1 f g^gj §Sf§3 0||A| » 

^61-^ g^2f g&S EIOIEI^M ElOIEm UOIMEJOIESI 6KH EfOIEIfe a^£hOIE2| ^ XI 6h 

7H SCL 

3HU. 0I2I »g 3^§»S£I3§8 4>S!8PI ¥]6^ , ?||0IIHfe E}0| Em §J ElOIEIfe UOIM^OIE 
S^Sbl. g^slxiEl SUI. g^EU gsf gd|2| 0ie£J^ ( 3 Ah0| CHI OP! Oil ±c«S0SM| 0| 

S§!0| ^Sf8PI 4HOi 28 Oil 3N^8HHI SCffe gXilSI g^i!»zH £IB ?|B ^32] SOI CH fflfiSI- 



»soi 01 mux sit: Jtgzt mm 

B CHI 0l¥HX|- 8l*r 21^3 JbM'cz E|0|Em2| gSf, iJ£fxH£l §J ElOIEIfe U0IM£h0IE2| 

gaeh su\ lhoiiah ^st* ^ at b*eh §xi2i abasia gggteia isg^ oion & 

a. 



Mfg^i ft' *fg 

jHxhb 6H§6r^i as b ^goii a>» t(M^§ issag, h^chi EioiEme 
m ssfsm. §j±(n 2 ) iy^QH oigohoi EioiEisg^ asi a»*iae cie, n ssoii ^ehe^ 

ElOIEIfe U0IS£K>ISB B*Wte UlSg SSShfe 51 ^§2^ 6Q. 

^8i, b ^§8 ^ a§§ est!- sui lhouh aioibib coi^oii ±mmx\ ^mmt= 

MCf ^HlSlogfc, o,o| £1011 £A|^ Uh2l OISSI MEI^QI- 2l6fg£f§fl Oil AH 4>BS|- 

3, la^DH oigaioi EioiEmssj ssi ^sixHE-iafe b^iouah^ m± i^^of §^ 

e ?i» swa^i * nouns 2§6fDi dhoioi^M ^mfe ^ii oi in 3 ei^fsfoi 4* asm, &:?i 

±IHE|g!©S EIOI Els UOIMEIOIEM gSWte BMte ^IHEiaS S EI2J01! CH oj^^8h 

ee§[, ^>oi ssoh EfoiEf^es e^sfb B^ib violins ^^^^ ^xiahoi ^01 

Oil esr£li= EfOIEf^OI ^ E| AI-OI HSI- B[^m S ^£ 2ACf. 

0I6K £Si ^S6^AH ^ ^g£| tl^Si^ ^A| Oil Oil ^£xil Sx|2| *f<^S«# ss^s 

e a aii si «s&a. 

£ 121 grxlb 0\^m Sei^DI- ?I^S«TS»SAI. BJ£»I H0lffl(10)» HSXIXimoi bfOICH^M 
^ 2Afe ?IIOim ^( chuck, 16), ^E-IEISOS i^I ^^0| ^^£|fe El ^1(12), Ef5!i0ilAH ^IEiEi 
iJS 0|g^6P| ?i^l ^^3^(14)^ 0l¥CH^EK 

S^El- bF2l ^Ol, ^ l^°l 2^ g§g S^e^ Sdl LHOilAH CH^ieOII £#^0I giOl ^S£I^QI, S 

a ^xii^£^^ ( (1) EfoiEFte m^, m± m^\^om o\mm EioiEF^asj mmxiz\ , eioiei^ uoim 

^OIH §^§§8 £ 1Uf §y tH LH CHI AH ^S^U, (2) ElOIEfs CO^ E|0|E|^ e 

srstHM oigam, m± Mei^Dhs oisti- aoiEi^e^j ^mxHE.i ^ eioieis uoim^oie 

ei £ ia eu\ lhoiiah ^sa^ ^aoi (2)bi ^ nsi mwm oigs^xiet, ¥ t§tn 

^ §a& aw mom ^ai ^ioiehsj oi^ai oie^we M^m^^m cn^ieoii £#sj^ ^oi aia. 

na-i^ e ^gsj ^ai oil oil i[^§ gasse isa^, hxh zimmoi ^loimdojs 
EfoiEf^ m^mw sE*r £ ia ^ bH chi EfoiEfsM s*rea. naa £ 2aoii saib yf2f » 

01. at *aaaoK2i) ^011 eioiei^#(22)oi aaafeai. 01 ceh noma ^xia^ 

2, S^mHI XI a Oil g*[£|£r ElOIEfsHf & ^SCHI k§9 ^1^(20)21 ^£IEO| ^©6h0| EfOIEfs ^ 
£|A|0|£(23)M 83 8131 SCK ^11 0| Hi M H^£^ 8^1 ?i 5H Ai ^ , M^HOil 2|oH 2iS 9II0IIH2I 

»|2| 8IEIB Hg2S ^rE.^ ^S^M 8PI 91 8H ?|»ia MOi^^U, §2^1011 2|6H 911 01 IH 

a iSb §2^1 ^(electro-static chuck, 16)M Olg^ ^£ 511 D. 

oi ch ah , §xi moii 3§ir2i g^(N 2 )u ^suoknh 3 ) s&a^ ^j-^a ^gjg^ 

Ei 3!d2)oii^ 2iJ\o[x\ *w 3 ^( 14 ) ^ violin 2i(i6)oii inwciisiM ej^hoh^. m± m& 

50K15)PI- OI CH ^9 id[^Dfb ICP( Inductively Coupled Plasma) »£i2| M^ZSOr^AH 

^iHEig »aoii s\m aa5DKi3)sa- noimdo) ^^oioii ^^sh^, ^siAhoiEasjxi eioi 

EIhI tf^l UsfAI^JCK ^. £E 2b Oil £A|& ttl2} SOI . EfOI Ef sS(22)2J HSOil M£h^0K£2b 
°J »tfS)0|| 2J§f ElOIEf^ U0IMa0l = OK24)0| g^^CF. 

EIOI Els Ef2!(12)0il ^^S^M ei^iaiH O^^(Ar) ^ S^^I^M ^gJSrOI ^fflEHiiS 4^ 
tyaFS £ 2c2l aoi. g^: MS^OIOil H|6H ElOIEIfe U0|M2I0|H^(24) ¥iOil ^IHE1§0II 21 & 

EIOI Els U0|Mdf0IE^(25)0| g^SQ. OI^Mi EfOIEIs UOI^aFOIH^ 0I¥CH2 ^6hS^S(24 ^ 

25)01 saao. 

OlOiAH, Ui^ ft! aoiBte UOIsao|cn|(25) S^OII WF 6 £f Si HUM 4:^^l^^ Afga^OI 

§^ei(w)g e*faia oii^^^oi §ssa. 

SB. B ^S2| ^AlOIIOilAH^ g^^ie Afgofb OIIBaeiB fl« ^i^§^#2| 
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0I& dta ^01 , & ^S0|| Ctt = B , ^sSOUH M4:2I Bfittt ElOIEIsOl S^h^SDhCHI 2] 

oH ElOlEls UOIMBIOIHsl £1 CH Ef 01 Ef ^ M^0IE°j §£M £!a<^2^ 4^ 218 »& OfL| 

EK ^61, ElOiEls gSf, S«SDK>II 2|» gs*xH£| % ElOIEIs UOI^OIHS] ^IHEHg 5§I 

S SUI LH CHI AH eiA|W(in-situ)g§o^ ^g^o^ ^jOlfflHj 2gf Q|B 4* 21112. 5§£ 



r5/; a ?si 
a?» 1 

sxisi ouim^e we ?j^soii s^8 e^spi &ou m&s^mm asofb gtaoii s^ouh , 

(a) 2^5 £2011 E|0|Els(Ti)§8 S«Wfc &3I : 

(b) §J±(N 2 ) BEt20}> OISSKH feOI EI0[Els^2J SSI HSfXHdl E+^tl : 9! 

(c) #31 a a Oil ^IHEiU2^ ElOIEfs UOIM£K)IE(TiN)g B3IIB SBShte 31 a 

a?a 2 

H1 1 SMI 2iCHAH , ( a )~(c) BMte BUS ^ bH Oil AH =£tS6hfe 3±8 ^S^S 61 £r §x|2J % 

a?s 3 

H1 18011 &OUH, &D\ (aj B3||fcr El 01 Els i^b], {b) oj ( c ) e j| t El 01 Els UOIM^OIE 

e^^bHOllAH 4*tBSFS. &D\ El 01 Els g£HUtfl gJ El 01 Els UOIMdFOIH S*frSfflte S&S- Sbl LH 
°J S)tH&&i 51 ^S25 Sfe §x|2) *^§«8 S«»B. 

8?8 4 

HI28 SE^ HI3S0II 910\ M , &D\ (b) B^lfe §4: id^Df ¥18 mUS^I » 911 01 BIB H36I- 

M tUOICH^M fllOUH ^ ££!8 21Jmo\ &OI (c) E+^lfe ^IflEI§8 ¥18 

^fis^g ch ej^haho^ 4ia^ ^§ ytx-ii sag gs&a. 

a^s 5 

H1 18011 21CHAH, #3 1 (b) B3||2| U^(N 2 ) 5Efe &2L|0KNH 3 )&J 31 ^§25 5fe &t£ 

m sxisi s«»a. 
a?s 6 

H1 18011 2JO|Ai. ^Ol (a) BlWte ¥-1101 HH M 222^ ^Xl 6|CM feOI XH ^ CHI El 01 Els 01 

^eia^oi^^i m^m m si ^§2^ y^xii sxi°j ^^s^s 
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